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(57) Abstract: 

PURPOSE: A peroxidase genome gene derived from 
Lpomoea batatas and a promoter thereof are 
provided, therefore the peroxidase genome gene can 
be effectively used in the development of 
environmental stress resistant plants. 
CONSTITUTION: The peroxidase genome gene is 
represented by sequence ID No. 1 . The promoter is 
represented by sequence ID No. 2 and its activity is 
induced by environmental stresses, in which the 
environmental stresses can be injury, active oxygens, 
heat, water, temperature, salts, air pollution, 
ultraviolet rays or heavy metals. The DNA consists of the promoter of sequence ID No. 2 and DNA 
sequence encoding useful products, in which the DNA sequence encoding useful products recognizes 
stresses of ABA, methyl jasmonate, injury, low oxygen concentration, active oxygen, hear or nitrogen. 
Tobacco callus (KCTC 0875BP) producing useful products by inducing of environmental stresses is 
prepared by transformation of an expression vector containing the promoter of sequence ID No. 2 and 
DNA sequence encoding useful products. 




tctu m niiiit ini m ii uiuunw 
«tt u*t«M MMcurnm.i.ini twumua 

V 1 

i«ik tttucan wiiwiun next 

C f %m MMt MZXZX Ktm UUI C*CIC«9C< lut Aa< tMKUUUUJ Ul« 

* MITT" f * * * " rinrr i] 1 1 1 u miiii i mnj y 

"< »«*» '.*o«_c«c ituiuiun HbllaUMad u »-t 



COPYRIGHT 2001 KIPO 



Legal Status 

Date of request for an examination (2001081 1) 
Notification date of refusal decision (00000000) 
Final disposal of an application (registration) 
Date of final disposal of an application (2004061 1) 
Patent registration number (1004372660000) 



BEST AVAILABLE COP* 



http://kpa.kipris.or.kr/kpa/kpa_image/2000A1020000061231/kpa.xml 2006-03-13 



KKA XML \H\0\X\ 2/2 

Date of registration (20040614) 

Number of opposition against the grant of a patent ( ) 
Date of opposition against the grant of a patent (00000000) 
Number of trial against decision to refuse ( ) 
Date of requesting trial against decision to refuse ( ) 



http://kpa.kipris.or.kr/kpa/kpajmage/2000A1020000061231/kpa.xml 2006-03-13 



mi 0| XI 1 / 22 



g7H^ ^2001 -0051 09£ 

d9)cHfie!^»ia(KR) 

(12) 37lWS|gM(A) 

(51) Int. CI. 6 (11) g^H&IS ^2001-0051095 

C12N 15/29 (43) 2001 ^ 06H25SJ 

(21 ) H ^ 1 0-2000-0061 231 

(22) 2000^10^18^ 

(30) 1019990047361 1999«d10^29^^^°J^(KR) 

(71) £^JSS*^?a ^gsH 

CDS CH-B§ 52e±x| 

(72) V9X|- 3fA^ 

°J#464-1«| >:So[iifE307§306± 
0) S A| ° g ^^oj-^i ofn^ 1 26#502^ 

c||g^^l^ z FCH-&#99&S!o|-iE|-e 1 02§i802s: 

(74) male! oi^je| 



(54) Jl^Dl- ^2Ji Jtj^A|c^| a Zl°| H^SEH 



^ — — ^l— tt^£ H^HE-( (stress inducible promoter)oi| ^jH^A-j, ^|?i£S Jl^a^ (Ipomoea 

batatas) ^^-*j|oj| A-j b|o^|^^« E ^ ±fg ^fBjb 2£>joj|Ai ^[7\\ «^o| #JEsl|^ ZL-^D^j s|SA|c|.xf| 

(peroxidase, POD)# gfsSfe- aj^ ^^ixf- g zi°| ^_££LE-jo]| ^jo|cK ^ ^°|°| J±i^A|c|^| «^j^r H^SE-i °| 
S«| SE-^ Aii^, Ai-^| t D |Ag g oy *i-E||a|o r 7H^oj| o|g£|cH &g ^Hefl^oj| cHsf) i_hah # 7 ^ 

<110> Korea Research Institute of .Bioscience and Biotechnology 

<120> A peroxidase genomic gene derived from Ipomoea batatas and a promoter thereof 

<130> 0p-09-48 

<160> 4 

<170> Kopatentln 1 .55 

<210> 1 

<211> 3741 

<212> DNA 

<213> Imopoea batatas 

<220> 
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<221> CDS 

<222> (1829).. (21 55) 

<223> exon I 
<220> 

<221> CDS 

<222> (2898).. (3092) 

<223> exon II 
<220> 

<221> CDS 

<222> (31 90).. (3741) 

<223> exon III 
<400> 1 

ttaatttcaa tattttgtct gtattttttt tttagtacta ctcatgtcaa atcctgttac 60 
atataaaata tgttcaaatt cactgaaact caaatctata acctcttatt tgatagagtc 120 
actctataca actagaccac ggaattgtca actagaccac ggaattgtta gcttgtttat 1 80 
tgtattcacg tataattttg atgaatatca tcaactttga cgggcaaaat agatagcatg 240 
tggcggccac agtttcaaaa ttcatacaag atgtcaaggg gaccggcccg gtggctgcgt 300 
gcatatcacg tgcaagattt gtgaaattct ttctagattc cttttatcct tttcttcttt 360 
cttgaaaaaa tagaaacaga aattatatgt aaataaaata ataataatat ggtttccata 420 
ctctatagca tatcatatgg tgcattgcac atatttcatc gacaaagaaa gccacggtgc 480 
agacgctcga ttttgacatt ttacaactta caaggccatg atcagatcga taataccaaa 540 
tggtaccacc taactaggtg atatatatta tgtatgtcat tattttaaac tgtattacaa 600 
agactatttt ttcattaatt ggtacaaaga aaaattaaac agaaaagaaa ggaaaaaatg 660 
actcaccacc tagcacctag acacctagac accaagtacc caaaccctct attttcaaca 720 
tctattttca gatgtaaata tgagttggac gaagaaggtg ttagcaatta tttgattaat 780 
cttgctacga taattatgat ccactcactt agtcattttt ttcagaccaa gacaactagc 840 
ttgagttttt tattgtatgt ggtcggaacg ttttttgtaa ttaaaaaaat aaaagttgca 900 
tcattatata tggtagatta agtaattgat caatcaacgt ttaattttgc atttatcggc 960 
aaggtggagg ttcnaacttc cagtcgaact tagagagtca ttggagacct tgaccagtta 1020 
actagcggtg tcgaaaacct gcacaacttg agatttaatt gcataccttt tatatatgac 1080 
gcgttttatt tttttttcct agaaaataat ttggaagaaa ataagaatat gtattctgtg 1140 
aaagctaggc caaaacgaat gtcttttcgt cgttttcgtt aaaggtttag atcatatttc 1200 
atctggtcca acactcaaac ttgtataatg gacgaattat tagtcatttt agacctaccg 1260 
gctagcgcga cttttttgtt ttccataaag attcgataat tgcatggcca gatgcaaagt 1320 
ttgaaattta atgtttgcca aatcctatca tacaccacaa cacatgtctc agggccaagt 1380 
ggcaccagca aacattcctg tcataattaa tttttttaat gagaaggagg aaactcacag 1440 
ctattactcg aaggtatata atattgagta aatcttactt tgtgattcta gttgacaaaa 1500 
caccgcaaga taaactatac taagttcaaa tcacctcacc gggttggctc agattggttt 1 560 
tttcaataca agagggggtg tgaactcccg tgccgacctc ttttgaggga caataatgta 1 620 
cggtcacgcc aaccaagctt gattttttnt gacaaatata ttactacata tattacacgg 1680 
tcaaataatt aatcaaaaaa taaaaaaaga ccccaattaa agtccccaac cactctcaaa 1 740 
tattctattt aagggaaacc ttagaggcaa ttcatgcatc ctcaacccct tcttcttcat 1800 
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tttcttaatc ttacattttc ctttgacc atg get tec att gtg agt egg etc 1 852 
Met Ala Ser He Val Ser Arg Leu 
1 5 

agt ctt gcg eta age etc ata get eta get eta get ggc tac tec att 1 900 
Ser Leu Ala Leu Ser Leu He Ala Leu Ala Leu Ala Gly Tyr Ser lie 
1 0 1 5 20 

tac cag cac aca cag tea gee atg gag age cag ccc ate aag get etc 1948 
Tyr Gin His Thr Gin Ser Ala Met Glu Ser Gin Pro He Lys Ala Leu 
25 30 35 40 

ccg gcg tgg eta cag etc ccc acg ttc caa tct gee aac gtg tta teg 1 996 
Pro Ala Trp Leu Gin Leu Pro Thr Phe Gin Ser Ala Asn Val Leu Ser 
45 50 55 . 

tat tat ccg agt ggc cgc aaa tec tec ccc gee ggc atg ctt tec gac 2044 
Tyr Tyr Pro Ser Gly Arg Lys Ser Ser Pro Ala Gly Met Leu Ser Asp 
60 65 70 

gaa get tgc gtg ttc tec gee gtt aaa gaa gtt gtc gac gee gee ate 2092 
Glu Ala Cys Val Phe Ser Ala Val Lys Glu Val Val Asp Ala Ala He 
75 80 85 

gat aac gaa act cgc atg ggg get tec etc att cgt etc ttc ttc cac 2140 
Asp Asn Glu Thr Arg Met Gly Ala Ser Leu lie Arg Leu Phe Phe His 
90 95 100 

gat tgc ttt gtc gat gtacg tatagtatac atataattat gtaaaaccta 2190 

Asp Cys Phe Val Asp 

105 

tatatatata tatatatata tatatacatg cacaaaaagt ttataatact aatatatacc 2250 
catacttttt gcatatcatt atatatatta acacgattat attaaaaacc aataatatat 2310 
tatatatata tatatagtta actatctttt ctttcacttt cttatcactt tttaaattgt 2370 
taaatctaaa aattaattgt tattttattg aattttttct attttctatt ttgtttaaag 2430 
acttaattat actattattt aactgggctg gtaactttcc gtcaatattg tttatttaac 2490 
aattgtaaca attaaaacca attgtaacaa tagtaegtaa aagatcaaag tgacataaac 2550 
cagettaagt tttttaaatg gacgaactca aaacaaaaaa gtcaatatgt aatttcggta 2610 
gagaagtcaa atttaaaatt tcatagttat caaatcaatt gttttatcaa cccagctagg 2670 
ttgnctattt caaaaactaa ttagacattg gtgtgcatga aacattacgt taaaacaaaa 2730 
gtcatcaccc acctcgtctt ataattggtg tacctaagtt ateacaegtt cctgtcgaac 2790 
ttacacgcca aacatgtcaa tatgtcaaat gctttaatga aaaatattat tagattatta 2850 
tttatctaat actaaatttt ettcttegta aaaatttgtg tgtatta ggt tgt gat 2906 
Gly Cys Asp 
1 

gca ggg ctt ctt ttg aat gat acg gcg acg ttc aca ggg gaa caa act 2954 
Ala Gly Leu Leu Leu Asn Asp Thr Ala Thr Phe Thr Gly Glu Gin Thr 
5 10 15 

gca ttt ggc aat ctt aat tec gtg aga ggg ttt gag gtt ata gaa caa 3002 
Ala Phe Gly Asn Leu Asn Ser Val Arg Gly Phe Glu Val lie Glu Gin 
20 25 30 35 
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get aaa cag aat gca gta get aaa tgt gec gat aca ccc gta tct tgt 3050 
Ala Lys Gin Asn Ala Val Ala Lys Cys Ala Asp Thr Pro Val Ser Cys 
40 45 50 

get gac att tta tct att get get cgt gat tct ttc gaa egg gtaagtct 31 00 
Ala Asp lie Leu Ser lie Ala Ala Arg Asp Ser Phe Glu Arg 
55 60 65 

teaatategt gtataagtgt tactaataat gtcaatatgt tacatgtaga catgtattta 3160 
tttattttct ttgtatttac attcaacag ttt agt gga gca aca tac act gtg 3213 
Phe Ser Gly Ala Thr Tyr Thr Val 
1 5 

act tta ggg cga etc gat gcg aga acc gcg aac tta acc gga get aat 3261 
Thr Leu Gly Arg Leu Asp Ala Arg Thr Ala Asn Leu Thr Gly Ala Asn 
10 15 20 

acc cag ctt gtc gga cca teg gaa aac ttg act gaa caa gtc agg aaa 3309 
Thr Gin Leu Val Gly Pro Ser Glu Asn Leu Thr Glu Gin Val Arg Lys 
25 30 35 40 

ttt ggc ate aaa gga ttt aac gag agg gaa ttg gtc gec ttg ttg ggt 3357 
Phe Gly He Lys Gly Phe Asn Glu Arg Glu Leu Val Ala Leu Leu Gly 
45 50 55 

tea cac acg eta ggg ttt gec aga tgt ccg gtt tta tgt gac aac aga 3405 
Ser His Thr Leu Gly Phe Ala Arg Cys Pro Val Leu Cys Asp Asn Arg 
60 65 70 

aac att aac ccg gtt egg gtc ccc ggt ctg caa tgc aac tgt cct gta 3453 
Asn lie Asn Pro Val Arg Val Pro Gly Leu Gin Cys Asn Cys Pro Val 
75 80 85 

act aat act gac ccg ggt ttg gtc ggg ctg gac ccc aca ccc gat aca 3501 
Thr Asn Thr Asp Pro Gly Leu Val Gly Leu Asp Pro Thr Pro Asp Thr 
90 95 100 

ttc gac caa cgt tat tac tct gac eta gtc age ggc caa ggc etc ctg 3549 
Phe Asp Gin Arg Tyr Tyr Ser Asp Leu Val Ser Gly Gin Gly Leu Leu 
105 110 115 120 

ttt tec gac caa cag ctg atg aac age acc acc acc age gac gee gtg 3597 
Phe Ser Asp Gin Gin Leu Met Asn Ser Thr Thr Thr Ser Asp Ala Val 
125 130 135 

acg acg tac cgt gac tec ata gac acc ttc ctt gee gac ttc gee gee 3645 
Thr Thr Tyr Arg Asp Ser lie Asp Thr Phe Leu Ala Asp Phe Ala Ala 
140 145 150 

gee atg gtc aag atg age aac ctg cct ccg tec gee gga gtt gag etc 3693 
Ala Met Val Lys Met Ser Asn Leu Pro Pro Ser Ala Gly Val Glu Leu 
155 160 165 

gaa ate cgt gac gtc tgc age egg gtg aat gac gtc tct gtt gca tec 3741 
Glu lie Arg Asp Val Cys Ser Arg Val Asn Asp Val Ser Val Ala Ser 
1 70 1 75 1 80 
<210> 2 
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<211> 1828 
<212> DNA 

<213> Imopoea batatas 
<400> 2 

ttaatttcaa tattttgtct gtattttttt tttagtacta ctcatgtcaa atcctgttac 60 
atataaaata tgttcaaatt cactgaaact caaatctata acctcttatt tgatagagtc 120 
actctataca actagaccac ggaattgtca actagaccac ggaattgtta gcttgtttat 1 80 
tgtattcacg tataattttg atgaatatca tcaactttga cgggcaaaat agatagcatg 240 
tggcggccac agtttcaaaa ttcatacaag atgtcaaggg gaccggcccg gtggctgcgt 300 
gcatatcacg tgcaagattt gtgaaattct ttctagattc cttttatcct tttcttcttt 360 
cttgaaaaaa tagaaacaga aattatatgt aaataaaata ataataatat ggtttccata 420 
ctctatagca tatcatatgg tgcattgcac atatttcatc gacaaagaaa gccacggtgc 480 
agacgctcga ttttgacatt ttacaactta caaggccatg atcagatcga taataccaaa 540 
tggtaccacc taactaggtg atatatatta tgtatgtcat tattttaaac tgtattacaa 600 
agactatttt ttcattaatt ggtacaaaga aaaattaaac agaaaagaaa ggaaaaaatg 660 
actcaccacc tagcacctag acacctagac accaagtacc caaaccctct attttcaaca 720 
tctattttca gatgtaaata tgagttggac gaagaaggtg ttagcaatta tttgattaat 780 
cttgctacga taattatgat ccactcactt agtcattttt ttcagaccaa gacaactagc 840 
ttgagttttt tattgtatgt ggtcggaacg ttttttgtaa ttaaaaaaat aaaagttgca 900 
tcattatata tggtagatta agtaattgat caatcaacgt ttaattttgc atttatcggc 960 
aaggtggagg ttcnaacttc cagtcgaact tagagagtca ttggagacct tgaccagtta 1020 
actagcggtg tcgaaaacct gcacaacttg agatttaatt gcataccttt tatatatgac 1080 
gcgttttatt tttttttcct agaaaataat ttggaagaaa ataagaatat gtattctgtg 1 1 40 
aaagctaggc caaaacgaat gtcttttcgt cgttttcgtt aaaggtttag atcatatttc 1200 
atctggtcca acactcaaac ttgtataatg gacgaattat tagtcatttt agacctaccg 1260 
gctagcgcga cttttttgtt ttccataaag attcgataat tgcatggcca gatgcaaagt 1320 
ttgaaattta atgtttgcca aatcctatca tacaccacaa cacatgtctc agggccaagt 1 380 
ggcaccagca aacattcctg tcataattaa tttttttaat gagaaggagg aaactcacag 1440 
ctattactcg aaggtatata atattgagta aatcttactt tgtgattcta gttgacaaaa 1 500 
caccgcaaga taaactatac taagttcaaa tcacctcacc gggttggctc agattggttt 1 560 
tttcaataca agagggggtg tgaactcccg tgccgacctc ttttgaggga caataatgta 1620 
cggtcacgcc aaccaagctt gattttttnt gacaaatata ttactacata tattacacgg 1680 
tcaaataatt aatcaaaaaa taaaaaaaga ccccaattaa agtccccaac cactctcaaa 1 740 
tattctattt aagggaaacc ttagaggcaa ttcatgcatc ctcaacccct tcttcttcat 1800 
tttcttaatc ttacattttc ctttgacc 1828 
<210> 3 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer 1 
<400> 3 

acgcgtcgac cttactttgt gattcta 27 
<210> 4 
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<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer 2 

<400> 4 

acgcgtcgac aatggacgaa ttattagt 28 

<210> 5 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer 3 

<400> 5 

acgcgtcgac ggtcggaacg tttttt 26 

<210> 6 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer 4 

<400> 6 

acgcgtcgac ccatgatcag atcgata 27 

<210> 7 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer 5 

<400> 7 

acgcgtcgac aatattttgt ctgtatt 27 

<210> 8 

<211> 22 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> reverse primer 1 

<400> 8 

cgggatccgg tcaaaggaaa at 22 
<210> 9 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> NPTII primer 1 
<400> 9 

gaggctattc ggctagatg 1 9 

<210> 10 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> NPTII primer 2 

<400> 10 

atcgggagcg gcgataccgt a 21 

<210> 11 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> promoter primer 1 

<400> 11 

ccattgatca gatcgata 1 8 
<210> 12 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> promoter primer 2 
<400> 12 

ggtcaaagga aaatgtaag 1 9 



£1§ - ^°r^l XB|^A|c r ^| ^*ixi S wpa2# 3ESWfc Tllfe DNAS £-£fo r 7| *|s r ol M&M^ (sourthern 

b,ot) - M SJ1 ^ L ^t8 ao|2,iE 2a ^ & ttSfil, :z^nfs| sj^A|^xi|# 7||{g SWPA2^| 3 

0|S^ t!jfi)S O r D|i>4 Ai°|^ L jEFtH 7^o|2 t £ 2b^ £ 2aH| K|^a|cW| # i*gs r fe 7||fe SWPA2 

SWPA2*| H^Ej sqjsi S7|a.)S S ^BrtH 50|H,£ 4 ^ & lKJa| H*a|cM|» agWfe ^ o g ^ SWPA2^I 

&0\M\m 0|§*h transit assay 2*r# L rEftH go|2 f .£ 6-B ^- fthgs| °^se^ ^aj s.£g 0 |x||7|- 
Ho||Ai QUS ^Soj- gjifoU.E 7a^ & ^9^1 = SfiB| gxj #ojfcgo|*«7r iESB &u||fi| SSS^ *!IMi|ofl 

A_l GUS S^rOlJl.S 7b^ £^£E^ ^ai ^go|*j|7 r £oj£| 

&«HS| SSSS *!#*i|o||A] a^s. *j£|& * GUS *gs- 2Ji r olJi £ 8a^ & ^fifn^HEi 5^ s 

*£0|*i|7 r £ g a &B ||o| a| aa<9 a,^ |0 ||aH H 2 0 2 # XiEi^xi 4fiE2 GUs'tgg ^3© 34012 £ 8b^ I 

aasi hsslej *aaoifli7r sas am si ^•«khiai h 2 o 2 # *iaie * G us «£« 

3*rOU,.E 9a£r * aaal HSHE| »flgo|x||7} £S9 Su|fi| SfiSe ±\mM\o\\M *M d § 5a[s[a| 
tt^S GUS lrg# I40|H,£ 9b^ & «°|2| £^£E^ §aj l-oj^o|x-||7r ££JS ggg^ ai o|| 

a^fi- * -^si Gus 43 g. §^ 0 |^2 f £ i 0a ^ & H^SE^ Haj m&&0\M\?l £2I=I 3 

HJSI «Sia* 0.0^ o £S SBJ ^ # GUS^ l^t i-rBrtS ^0|J1, A; P BS1314 B; P BS1824C; 

Pi^^ Di pBI121i 10b^ £^£Ej §ai ^-oj30|*||7r £SH g-bfjS| g^SS- ai^^|o) o|o^« e ^ 

^^-^ GUS a^rOlH.A; PBS1314 B; pBS1824C; cjj^^ D; pBI121i7la^ ^ Z^ME^ 

aj *aaoi*07|. £°js &«h^i ssss- a.^oi oj o S «e, a^bno taF oi 3 a^o, AHi^g. ^aj 
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_ £^£e-| s sm^cm ^_x>o|| 2|o|cK 

S =f/? ^ 49a**|o« 123 _^o|x| _ g}ggo| __t7> -y^m ^a|5Hoj &s|) = 

5« firlt ,ti" A l°'^ f 5* (superoxide anion radical, 0 2 "). 2ftt£M*_: (hydrogen peroxide^ H-O,) J 

£i*f afqsf (hydroxy! rad.cal) §s| (reactive oxyzen species; ROS)°S __i ctfaw ArfJoi? 

SSJf^^SlJK A '- H£a -f^^ 01 - (SOD: EC 1.15.1.1). n^,c W , (peroxidase, _f« 

wmnSZ™ SSSTiS^ M aM *** s " £h 0|EFDJ c - u|EhDJ E - WBWe (slutathion) 

*1 Xlcf. JU^Aic+flife. artysoi °J_Sp| aH_o)| 2f* A|<nojg. 0 |§£|fe g y S w ££ § o Sf s ^ 

S o[u|a(, i)#*||7f z*g <2|»*j ^eeji^ofl _-£*}_.e| §2*J s(-7| ceh_o)| SB __a| q,At 0 | _j_Toi_[~ _ 

UJ " ££ *<* *I^|CW| Zf§ :__.Efl_:0|| o)jj H a S Aj 0 | #7hH)0| *S| A|# b||^| £ - A ti ,w XEyi 

^OIlAi H ||o kHj7 , ^=011 2)^A|C W | «g 0 | 0||? £CK a ^0)|AHi H^o f U || A|^|X| A^ = ^,o| 

uHSMISM^fE JEI^ai^c cHifos a^acfe ao , a2s|sacf (Phytochemistrv. 39, 981 -984. ^ 995). " 

Ai^TjxH-, Ma|. fj. ^*h, a|=*|, ^ s. o t 20#e , 4|#_l*e| #E|)a ^« ^ #2| ^ 

= 3S8fe #S*r?f »aixj Sicf. J2^o h o| 2,=a|c W | ^sxwi cHsHAife £ _-_^_o)| °|eH ^ = 0 

™ Hllf-^Stl'i 1 ?^ U »^'*W £a|_ _■_ ni^A|c W | swp ai §y g£ h^aicw swpn1 #gx ^ 

UlSMIifcSf A]** g7|0)|Ai so|^°_ g^ SfDi 7J|fe LHOU _*|8t_- sgo| 0|S| oj« 

« Alls. 4|S«|o)| aaS«A|ao SM| E^A|c W5 o h§s1 o S cHSfAjx^ - SLUW^ (MoP Gen Genet 

255, 382-391 , 1997). 

<££h * ^Sxf^s 2 ?D[£ ^ a^ 2,a A|cW| =l S ^ swpa2 (QeneBank Accession No. AF109124) 5J swpa3 
cDNA (GeneBank Accession No. AF109123)# ^-alsM 3. 37|Ai«g u , 01^ 0 |cH| a|s^ S wpa2^- 71?H°-I 
SIEIH (signal peptide)* 7fx|ji ojj, S wpa3^- 66?H°-I gu| 7fx|ji °jo^ swpa 22t S w D a3^ 2|^r 

3 u- 5 ?^ f u 97 ^ ° fD|i ^ # 1246 bP* 1310 bp 37|o, afecf. SW p a22f swp a30|| s|e H ^^| 

1=7 = w l = °l °S§ (isoelectric point)B 4.1 2f 4.32S 0|fe At 7 , £ = 7^ A^A^ 5,sa|c^|s 

o^S.a'o? 21 , 3 );?!- h H '?^ S ^ (untranslated region)o||fe S.S^eJ ga|oNU4 4!S (polyadenylation signal)" 
J AAUAAA2I poly(A)-2ia| (poly(A)-tail)7|- gAHs^qi, swpa2 ° a ^o, N-^^AitlB H^af aH°M|ae| ^ah 
& g^lart (A-2)2f 8|*|«KScf. ££&. & tSxffg swpa2 ^S^fe n^a[ q #*|| ojo,, l|) 7-| uf a 

22 £ ^^ a '^ « 3^o)|t g^o| # ££ l swpa3 aoi ^ # ff g^oilfe ajswi 

Wfls|«x|ei x|SX|a| S ^^a|# » §^o)|^ asWI Vems WS4( Mo |. Gen. Genet., 261 , 941-947 
1999). 



S ^g°| SWS ^^QjOflAi ^2HS! 2J^A|cW|o, 7), ^ DNA o, n°J S7|Ai« # 3E||gs^ ^ 0 |CK 
?g Mr' Zfg 
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& SMHCMI 7|Xfl£| §CH, 7|# §S &go| SJt ^SO| 7^ ^OK»|AH o-a^o^ A , S£ l^ o| 0 | 

5 * a l C, 1 *' Ai swpa2 , SWPA2> ^ swpA2 asfl6|2| a7|A ^oa 
i^T^I ^ 0| ^ l "- fe swpa20)l ^ sH ^=1- **a|cMI swpa2o|| °|s H o^li^ * »u 

SaShOflAi SAUhgg YCH5hfe-S7|AiS#2|D|*H^. -i e <-T 

"SWPA2 ItefBEi-e 1«| 1 1824A fl*|a| «7| a^ § fl ¥# s »«oj x^ 7 l- sW( ^ 

aS *gxfo|| SWPA2 5££Ej #«#^0l«tea7|Aitt# ^□l&ch "° f ° Ml J 

SWPA f - SaE ^ 0| **> Ha** ^iiS'i DNA 0|^cH*|- DNA 

?3=ig-(DNA construct)^! s|«|| 8SS«S a||s ££^ ±J#*l|g s|o|etcf g ^go)|Ai wxix^s, d ,ai,= 

gSS§3 mm £E^ §y OISS^ #£H S bHo^ia §# s ^ ch - _ 



a_*, «_ S£> g cH7|2«, A^Aj, soji °|S^S«H|^S 2|o| & ck 



»ll # mOi &xj, *^ 



& H^d|- ffij^A|cW| ^gxn sgsft Xlfe 4f£W SWPA2 Si a2| S7|ahq|§ ansae*. 

^7| SWPA2J- 3*of DNA B^I-^als-B] 3 *h - 3 E|y « # *H S wpa2* fiH^ (ORF; Open Reading 
Frame)?* £Sj°f I^SS dl^lS °°=l 0|« *j£ SWPA2Hf S3 S3 srS a[ (s_ 2 

SWPA2^ 37H2) 27(| o, o J£f „^ aei o,o,o s 0 , ¥0)sj o, fecf(i ofj^o, S7 | A ^s swpa2 

cDNA (GeneBank Accession No. AF109124)e| <g7\M<*jil 2|.g§| ^*|s^ojc(. Jl^n^aA|c|-x|| 2 7\\°i 
2}^.B S S msH °l£gO| 737 bps ai##o| 100 M|a| 300 bp?] 2! oil u|SH ZJ ejsklV^JI 

Z|Z|2| oj HS 5 .« 0 | QTS a|^z- 3-^o| AGS. fLfe GT-AG^I cc^n ojc K 

& 22 4| AH o|| Ai *[§o| si^ °f SWPA2 HSSeh^ S WPA2 HSHeH SJ a^e| ^ ej D|s M 

f = S011 ^ SWPA2 55£E|t A^gjS; 2S 7|XHE|fe S7|Ai^ C£- 0|^OHX|O^ H^fiE^ ftAH 

w ^emt dma a^S o|^o|ScK e oj|s, S ^go||Al SWPA2 H££e|& u^ShTO^ AifflNs'22| S7|aH^ s 
1 M)X| 1314SJ ££^ aaal 0|^x|d^ ^ # ^e^H^ DNA Ai« S o|^o|x| Ch 



ccf# 5£HE^ »S ^Ma^oll Sim »fi£|Bl, Jl^of ^sh 2j^A|cW| TJIfe ^S^a| S on SWPA2 

-5=-~T E i c|-. 

Sioj SWPA2fe ^^7HA| S o, x^ol) H^SEi S q^ # 7W H sa^Dll, o|S SWPA2 E^£e] 5[ SS^cK SWPA2 - 
^ E Computational Biology & Informatics Laboratory^! Transcription Element Search Software (TESS)# 

0|*oKX S7jA|fl ^o| f AH § A^UH^ 2 ^ 7|X«H|^ a7|Ai« m 0|^OiX|Di HA^IS fl ^ 

TATA box£ r -895 ?l*|oi| CAAT box# 7^cf (£. 3 

5Ja^§ ^J|^o, -x^o,^ Al ABA, DUB ^>,HL1|0|H (methyl jasmonate), XWH, mi, xWHg #o|| o| S „ ^ § 
^ ^ S — s (Williams, M. et al., 1992) G box^ NNNSACGTGNCMH^ 7|x||£|^ o|-a|-t>4 A-j^g 7 r ^|-^ 

c<l SWPA2 5S£E| S^^l -4452f -455 fl*|oq 0|SF ^A^ 94 (motif)o| (5. 3 S WPA2^I H 

^SEi lH°| g box£ r S^r^A|S a^|o||^ ^^i m 0 |*jo S ^ee^oj| o| §f) ^^ 0 | SA fo|^ 

(transcription factor) g-I^S (Gidoni, D. et al., 1984) SP-10) oio ( ^j ) 3 a|oj|£ AAAATAA^I "«ri A-j ^ 

(repeat sequence)o| 6^H !L^r. 
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SWPA2<N H_m_e| W*MWS.2a\9?\M*m -1170^-1188 A>0|0|| AGAAN°j S«a| M<M 
(consensus sequence)* 7 r *l_ <M&^o\\ «J§5^ Sa^^oi HSE (heat shock element) # 7\x\ji oi^ (£ 3 __o 
GCN-45*AP-1 _ _o|| ^|o^ 0.00^ AP _ ie Ma| C -hordein «saE^|Ai §_,o|i 

^ s 8^** o|c|- (Muller, M. et al., 1993). o r #eH t XjoA SWPA2S) £^SE^ g^oj|^ GCN-47 r M\ « 

flo|| f AP-10| «^|oj| ^xHS-cK -.«| a -1175^-1163 AFo|o||fe. GCN-4* r AP-10| «_-~A]g (inverted repeat 
sequence)^. ^*$\ °}^[ (SL 3 _-^). 

SWPA2 £1£E^ _*RSj 6la^f s>| «xh oo^, «^ 0 | ^££|ZL ~.«| b«o k 

*MI o|g_ ^ ojck " 1X0 

& Vflsl SWPA2 ^HB^oil o|^|j « S ^o| g^g 5j. f ^o M o £& - oi cf . 0|# o,^ 04 ^go, 

S£E ^ ABA, Dill A^SLj|0|e, XJA^^ &___: §f <g cc - ^^oi, oj^ .ae^s. o|Ai^-" ojx ^- ^ 

tttW. SWPA2 £^££^ 0|Bi_- ^ah° o|S^ 2 ^ 7|*HS| ^7|Ai^ § 1 1^24^ SE^ 

" S OI^OJ^D^ H^HE-j «g« u^EM^ DNA 4 _ or 0 |g^ 5f§7fe^£S -.- °xjx^ o|^CHX|^ g 

If Xi|^oi| o|SH ^ a^| gg. fx Jxt ?if c swpA2 -^5,^ o g * W | -s #S o, xjjA^ 

^ #3*1* _2SK»| C|-0*_. ^^Bfl>iSFO||Ai SWPA2 £^£Ejo| ^ SO j| o|g|| # 

S#H « _-* « » 8 3 _ _*||sj x\\3io\\ o| «_ ^ oicK av 7| ^#o|| c^sjig ^ H 

afl_,o|| c«eH l[e^^ #_x r # ^gxf^ a>_.*mi sl| _ s>|^°] _, SN ^ 7fsNa g ~ 0|0| , q,^ L[)AH 

" S3S tW|s| *fl~ioi|_L o| g-n ^ ojc|- 



^XJO| AJJA^ ^ Ol - 



°r#2-!, ¥r A^ 7 | SWAP 2 ^^SE^# 0|§3j-0^ Cj-otof- §>g ^E^^oil o|sH 



a^7| «Sg«x||o| a-«3E^^ 1) AiflaS 2S| S7|AHig # 1 LHX| 1824&! se^ iJ^s oi^-ojA-i^ ^^seh 

L f E M^ DNA Ai^jif o|g^ *t#7N^Wi aasjc^ ^§#§J# DNA a^^ 0 |^CHx|^ W°^'e-|S 



a ff, -& ^go| wop f 41 a| ofl oil °|ufj xH|oj-£| - ofLjcf. 

<4!A|ofl i> ii)^A|chx-i| 7||^ DNA smMz-m »a^ S wpa2S| Tilfe fS^ff *7| ^lehoi, ^xi S wpa2 
(GeneBank Accession No. AF109124)7 r ^^n^l 7i|^ l4)o|| ^xflsfe °aj^oi - ^ot-^x^ AHQM5! ^-^ 
(Southern blot analysis)* ^a|^«cK u1&a||££»e| iafiEFo| ( De || a porta, Newsletter, 57, 26-29, 

1983)oi| of £ I- ^#o|- 7j|^ DNA 15 A g# EcoRI, Hindi S HindllS SE^O| o r 7^^ ^of| S^IS^g ^18 o| 

aa^K ^1 l^o) 7|| ^ DNA# ^to|| gxfsf * S wpa2 ^gxf z|z|o| -^o|*jcj 3 ld^ oj^q ojo^ f 



32 



1011 L4EM-H«ch 



1o|| ufEfy ^o|, swpa2 t^S^ 27H o|a^oj ^e^o) a^ c|-# m|o|| 

^^AiEK 



<4!A|o(| 2> jt|^A|cW| 7]|fe DNA SWPA2^I &a| §y S7|a^ ^-Aj^. |^o{ fi)^ A |cW| ^SXF S wpa2S 7j|fe l||o|| 

Tiife dna# &a|sF7| ^1 moi af7|2|- ^ ^gs^^. 

^^ D r ^ilfe DNA afoi^s^al-^ ^Blue STAR™ BamHI Arms vector kit (NovagenAf)# o|§3fo^ x\\^[<*cl S wpa2S| 
a^lAiSS ^0|^o^ ojai^- H£ r 0|Dj (primer)# A^aFOj PCR# ^S^« C K 0|^E^ o^ahsi 0 5 kb H7|o| 

dna t±mm 

32p^ hxisFch n^-ai rod 7i|^ DNA afo|^aia|o| ^aa|yo|| o|«s^cK a^| «^a| ^naiy^ Sambrook § 
(Molecular cloning: a laboratory manual 2ed. 1989)^1 ^^o\\ 41 A l ^58^01, ^Ha|y# #aH swpa2S^ QRF 
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' y\ B'Mtl life fgf ^212 o|# *joj SWPA2BI- S?|Sh51^K 

at 

S! _ SWPA2_- Sx-ll I]o|7r °f 4 kb a^hj^ 1 ^ 7|x}|£|^ 7W °1 37fj °| ^!] 2?H^I _ JE^- S Z 

S^^^ ^£^CH 5iSC|. 2). ^7 1 Qi|£o| <g7|A-|<^ SW pa2 cDNAS| ^7|A^^ 7i|^T# 

*f _°tS^r. I^Qr POD §§§ 27f|£| °JHB # ^1 3 _«H °]H^o| 737 bpM c r # ^'##o| 100 4)*| 

300 bp°J ^CH| u|§H ^^o| £l itfhshOl Sioo^ zjzjo) o|e^ 5 ^ 0 | GT^ a|a|^J1 3*^0| AG^ W4_- 
GT-AGSJ oiohcK 



<_a|04| 3> El^A|c^| DNA SWPA2°] H^£Ej SWPA2S] £^£Ej^ _^7fjA|g°) a^^^ e ^ _ 

1824 bp^W^I S^OiJ sfj&Sfe A^bH Jr 2S 7|^£|-^ S7|Aj<g_, ^£!£lE r (J£ 3). &7| SWPA2 °^SE-|oj «7|A^ 

a^o) Computational Biology & Informatics Laboratory^! Transcription Element Search Software (TESS)S 0| 

97|Ai^ £*| S^, SWPA2 HSaelfe _«q _ S H^SEHo| 5 §oa (regulatory elements) M atgo| *r°J 

£|5B_-£||, QA r 7HA|# _■ TATA box7 r §x|5f22o1 -895 fl*|o|| CAAT box7 r ^*H3r«c r . £jAf_{§ ifi*|« 
ABA, D||g X|_,fiL-{|o|_. (methyl jasmonate), ^ r £|Aj (uv | ight)) a^ (wounding), *|£hfc« (hypoxia) #cH| £| 
^Ss)^ 2d^^. g-e^i Si^ (Williams, M. et al., 1992) G box^ NNNSACGTGNCM^^ 7|aHje| o r D|i^ 
7 r *l SWPA2 5S£E^ -445S r -455 fl*|o|| 0|£>|- ^Afoh go* (motif)0| ^AU^«c|- (£ 3). SWPA2 E^££j 
SJ G box£f 3A r 7HA|§ a>o|o|| 3E*J ^o|^o^ ^eau^oil s|s|| «f_o| gAfo]x[ (transcription 

factor)^ (Gidoni, D. et al., 1984) SP-10| ^x||3rJI Si^oi, n s|oj|JE AAAATAA^I £>^A-|<g (repeat 

sequence)o| 6?H ^*l|SF2iCr. 

SWPA2 £££Ejt -1 1 70^r -1188 A r o|o|| AGAAN°J (consensus sequence)^ S#z*o{| _- 

SA r o]x r o| HSE (heat shock element)!- 7 r A| 2J£c| (£ 3). GCN-4^ AP-1-^ _■_ _-:£f| §o|| _-§S r _- 3d 
— ^ -^3| AP-1-E- MB| C-hordein H^^e^cH|aH ^^of| ^gs^ §£ oicf. (Muller, M. 

et al., 1993). o r #2H, SWPA2 ^^SE-jojj^ (enhancer)^ oct-1^ C/EBP beta7F ^^3^, GCN-4^ M\ 

^oj|, AP-1^ ^ ^flo|| ^XHsm a^K ^*|, -1175fiF-1163 A r o|oi|^ GCN-4Sr AP-10| ^Bja A ^ (inverted 
repeat sequence) ^ ^AH^I-ai Slc r (£ 3). 

^7|0j|A-J Aiiq^ b r £|- ^0|, M ^go| SAP2 n^ £E ^ ROS# tJ|^S" Ef-ot^h AE £ |x f o|aj^- °]X r ## 5| 
^l-Il 2ioj £hg ^HBfl^O|| cHsfl L-H^# 7 r A|^ Ml AH A l^| 7H^O|| qh^ ^^3MI A r sn ^ oicK 

<tJA|o^| 4 > SWPA2 ^^HE-jo) 3 aj ^-oj^o|^| (deletion mutant) ^I^S ^Ss| SWPA2 £^£E^ ^aj s-^^ 0 | 
*l|^3 r 7| ^|3 r 04, SWPASI £^£Ej Ex Ta q polymerase (TakaraA r )s r AHg^o|^ ^afo|cH# o|So r oi 

PCR^ S^o r «EF. O|0U HB^ICH^ A^aJs: 3 M)A| 7^ 7|*}j£L|^ ^B[0\D\9.[ A-( <^ Bj ^ 8^ 7|A[j£j^ 

^ShO|Qi# A r ^sFSooi ^7 1 AkfBffi H B r 0|CH-^ Sail ^*|# ^#o r ^ 5io D ^ ^ r #^ H£^0|[>)^ 

BamHI Ai|oi-s^ ^^|# 5EU-o r i^ ^|S£J«eK ^a[o\o] ^o| PCR u|§oj| §aj H7 | - 1824 1314 
968, 602, 354 bp^ #^sl]£e|- (i 4) 

2^ PCR Sall/BamHI^^ §ys^ u r o|Lia| ^E-j^A-] QUS 3g ^-^\ NOS SA r ^^x^ 

(terminator)^ Sli-Sfe pBI101 MB r ^n|H ^]e-| (Clontech)cHI ^7| DNA E^S# A^M#^y a r «cK 0|^^e-| -1824, - 
• 1314, -968, -602, -354 ^^J^PS (deletion construction)-^ SS-o|-^- SWPA2 £i£E]2j ^4! #o^«j0| #b^d|^ 
PBS1814, pBS1314, pBS968, pBS602 §] pBS354# ^|^e r « Jl 0|# 0|gs r 0i transit assay# s a| oj-^E)-, 

<^A|of| 5> ShH Olgoi- SWPA2 H^SLE^ transit assaySWPA2 5^£E]2| gfj #°j^o|^|# 0|§oh 

transit assay# ^7|^ ^o| ^e r «cK ^ S^bHS= Ai|s BY-2 (Nicotiana tabacum L. cv. Bright yellow 2)# 

0|So r 0^ 7i|cHbH°fco|-A| Ai|^l- 2% ^#BW| R-10^ 0.5% oFAi|^x r oj (macerozyme)g tf^3 r -^ s^:^oj| 3 a| 

1} §2h *\2\°\0\ ol-^EK o=| ^ I cH| ^7| aja|o^| 40||ah x-\\^ §^^o|^| #B r ^D|H 7 r o r 0i 

§a|oi|g2ii ga|s a-g#o|go r oi #a^a|H «|EH# Aj|i ^ojA|^j * 25"c, ^eho]|a-| i6a|t} n(|ofs r « 

2^ *aeo|*|| #a r ^°l^ iS5f^ SS§ Jefferson S^l »a (Plant Mol. Biol. Ref., 5, 

387-405, 1987)^^ f§g£^ ) E^£Eio| ^ahs. gus ^bHgo| 7i\tl^[^[. 

Transit assay 2^, SWPA2 § ^o| -1314^1 §^^7 r 5E^iS 3 ° CaMV 35S ^^S.e^# a[§^ g ° s 

Cr 30a« 0|a^oj ^« GUS ^ah - ufE^LHcHci. ( £ 5) 

<^A|ofl 6> SWPA2 H^SE^oj ^ S o||Aio( «^ SWPA2 ^^SE^|- I£ (Saccharomyces cerevisiae)oi| a^£ 
fe^l ^Afo r 7| ^|orCH i£fl^ A^^eJ (shuttle vector)^! YEp352 (Hill §, 1986) S S. cerevisiae L3262# 
A r ^^5JEK tJA|01| 40]|AH JH|£Ea GUS f?-£j*r S ^a^^aJs (NOS terminator^) §eH^ SWPA2 £££Ej^ 

§ ^ 1-^S0|# ^H-o^zj 01-^ #a^o|^ wie) z|z|g YEp352 ^]e-|cH| £oio[ * peg §J &IS o r AflE||o| ^ # o|goh 5 

£g§ai[^g§ oigo^oi ssoii s^s^ai^ck i£§ sd/ura 
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" H H*I (minimal SD base-Ura DO (drop out) supplement, Clontech)o|| Ai oH^oHl AJA|ofl 5^ §^£1- ^g£S S^lJ 

11 2^, -1314^1 S^^i, -1620S] §£J^ ^ -1824°! §^^7|- §i'g^ zls.o\\a-\ CaMV 35S °^£Ej 

Mci- 1.6011, 1 .40H ^ 8.4UH £B GUS fh£# i-JEWISI^I- (£ 6). 

<^ A I°^I 7> «sa« ^#*i|£MH2MM5o||Ai SWPA2 H££Ejf o|§& GUS <7-l> *J#xH^ °J g^g^xi 
m*\\9] ^il^SSSS!- xHfife ^bf| (Nicotiana tabacum cv. Xanthi)# A|-gsp3o D ^ aj 7 | aj A |oi| 4ch| a-| *j|ssii 

SWPA2 HSHEffii 2|aj #££0|# S»«Hr #B^o|H tt|E|o| pB S1 824 (-1824 §*J^2L) pBS1314 (-1314 g 

£ r CaMV 35S H^SE^oil GUS gf^ pBI121# £°J^ Oh^^^E-ll a|g ^-□f^AjOfj^ 

(Agrobacterium tumefaclens) LBA44041- ?A y A £PI &«l|o|| E^ A l^h &uH# 200 mg/f7M°to| aj °j 300 

mo/f»B|-JfcH (claforan)o| MS«Hx! (Murashige T. §, Physiol Plant, 15, 473-497, 1962)o||Ai u||of«}oj g x 1 g 

& M WrH m dgsfS2 f (rooting)^ ^§ (shooting) 7-|*j * ^oi| §^ xfl u|| A-j ^§ 

ggg^j. A| LflOiJ SWPA2 5LSS.E| S| g^j #oj^O|7^ io t£) oH - x| ^ojBp| ^181-01 A^Hjj 9 3J 10^. 7| 

NPTH E.^l0\O\ ^ Ai^uj^ n oj 12 o^ 7|XHS)^ HMSBi HB^|CH 0|§Sh<*| PCR# ^|H^f^o^ 

PCR NPTII = BK>|cH ^# A^fJ- S^oil^ 95°C 1*. 65 1C 1ft, 72 °C 1 ftoj| A-| 3 oS| t H^SE^ = aK)|cH a* 

^U" S^oiJ^ 95 *C 1ft, 62 °C 1ft, 72 °C 1 ftofl A-j 30sj ^8^2^. a gHK §§g§ ^l#*i|oi|A^ NPTII H£fo|cH » 
CHI 0.7 kb^l DNA §9^ £^£Ej HBK>|DJ *go{\ 1 .0 kb^l DNA §S0| S#^l5i^D=l 0|^-^E-j a^j gxjg 

ft ^§oi|Ai >d^s, PBS1314 (-1314 a^J^^)^. §29# isai^-i- AjajgoFoj^ 

§1 (Korean Collection for Type Cultures)cH| 2000t3 101! 16SJx:^ 7|e^ojcf (4^«H^: KCTC 0875BP). 
<7-2> uH^AilSSl ^|3£SfJS^j. aHo tAi | i# x-j|^3p| ^| ^[oi , ^a|oi| < 7 -i> oil a-j °x ixf ^oj 0 | %ojhi g 

ojS MS 7|£-«HX|0|| 0.1 mg/^BAP, 2 mg/^NAA, 30 g/^Hs^# S&o|-^ ^ia||x|o]|Ai 

<7-3> ^He^oil o|of- ^'#^|oi|A^o| Gus ^ ^§ th§ ^HBfl^i ojg- ^)#x|| Lf|oj| 

SWPA2 H^SEjo) ^ojoui § ^A^p| flew ^1 SSS» ^*«|o|| ^x-l# ^7-1^ h 2 0 2 # *|a|*KN o| ^^e^ 
GUS *»a«KttcF. 

^oj| o| & SWPA2 ^^£Eio| ysjofcMo ^B)^7| ^|e|-0i ai#^|o|| a^s. GUS 

2cK zl anf, CaMV 35S H^£E-(-GUS Jttm-b PBI121 ^\B.jy[ £^JS ^^*i|oj|A^ #XM o|si 

GUS a^lf^l £^7r L[EfLfx| Sfs- yoj t pBS1824 ^ ^ pBS1314 B|e|7j £°JS ^I#*I|CH|A^ M 

^ 3^ a^r * GUS^I UfigfOl §7^2^r (£ 7). P BS13147|- £°J^ SSSS!- ^J#*||°| §^oi|-^ ^ a|0 || 

^loH GUSSI U«4»o| ^ai^oii d|*n qf 3.6HB ^7W«cK P BS18247F £gg a^cni^ x-|B|o|| 

sl&GUS a-eiiffil ^7F7FpBS1314Mch^ yjfo L [ , ^*|o||. s|«| GUS^I P BS1314^ ^a[o[ g 

& H 2 0 2 of| °| £]- SWPA2 ES£Ej2| ^ou^ ^olsh7| ^|^, ah^^ ojo^^le^ xig 7 mm o| 

S (leaf disk)# ^|SH 1 mM H 2 0 2 §5ijcH| o^^g- 3^|a^ b[] o^^e}-. ofl^ ^ GUS H 

2 0 2 cH| S|& SWPA2 H^SLE^i ^o t A^ # a^ M o| CK ^ uf| ot 48 a|7} gn[ * pBS13147|- £°|@ ^ 

a-^o||^. b|«a|^o|| b|eH ^ 58uH GUS ^SifO| §7^231 CaMV 35S ficf^ °t 1 7df ) GUS 

S^0| ^§H|cnch (i 7). pBS18247F £S9 §§S# = ^| o| g^oj|^ H 

2 0 2 oi| o|sH GUS ^SifOi 3.2UH #7^«o D ^ CaMV 35S Mc|-^ 1 .2H| ^>H| GUS #^0| ^gsjgcK 

Of#E^ ffj^A|^X-i| 7i|fe ^Ajx(^ SWPA2S| H^SE-| §aj 1-O^bj 0 |x||7h £OjHl ^bf] o) gfjg^ Al=^||o||A-i X^|Aj§ 

^Afoj- ^ GUS 2^, HH^ 24A|^I- guf- * pBS13147f ai °^|o| g^.o{|^ 

a|^?-o|| b|§H ot 5 6tJ[ | QUS gj-ggoi §7^an CaMV 35S £i£N Mcfe ot 1 2 b|| GUS «^0| ^S£|ch^ (je 
8). pBS18247r £S@ SSS*!" ^!#*i|oi| Ai£ ^S|Ajo|| o| S j| 2 .5«H GUS ^^0| ^§je]oh C |.. 

<7-4> a^H^ S S^b|ISW|aio| gus ^fi| ir)^A|c|-A-i| ^g X |- SWPA2 H^a.E-|7f BHaAllssi ^fg 

a ^^o| ^2£)^x| sa^7| P BS1314, PBS1824 S! pBH2io| £S§ SSSS- ^^-^I^^E-j ^je 

sj gggtf^e^oiiAi gus ^gs|-acK 3 guf, P BS13147|- SSSfi iS^r^ pBM2io| g 

iS&i^^ Mc|- o^ufj Gus 1^0 i^EMJlSac* 10a ?J 5E 10b). 
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g _SS 2£2\±o\\A-\ ^£3 B>b[| o t Ai| soil A-i GUS^J &&_£rS 3EA>_- g_> f P BS1314, pBS1824 S pBI121 
0| £E_ _ SSSS ao( hHS* 15_ S*r ^ S*P|o|| SSWSch 11a 5! JE 11b). pBI1210| 

£S9 SSSS- Ai|SO||A-|oj q US gAHS. Ail^oj Ajxu|7|0i| d|IH*! ^ ^"-IS ^X|£)oHcK 

PBS18240J iojg Ai|soj|A^ Alls __-o|| -.g©M| _S_-^_-s| GUS« b J!j5[2 Si^o L .f i pBH21fic^ 

^if# ^lo^cK P BS1 3140| gSSIf 4I3.o||a-i_. AilsuHS 5 5 4|X| 7^ Afo|oj|-^ ^ ^o^_ 

GUS# _-_©|-c r 7|- uH^ 7^ Sail- ^e-i QUS ^ k *dlfo| &7[*\9lZl, «H^ fc 15_ ^o|| _■ _-_g=o| 



aHot A ^^«E-| e-g ^iafl± ^ZHo|| ah ^a^Til Ajflo] ^^ A |c^| ^8*1- SWPA2 11 -fePI 

S^S ¥^ a&e^ afooj g ggt^ xj^^i^^E^ ^gxff ^ojA|^p| $\t>ioi ^y^o^ o> 0 | Am 

s\JL CaMV 35S ^^S.e-|o|| d|sH eeh*i «_a^ (transit assay)oi|A-i 30«H l4eKH°^ <y 7 | h^£b^I 

S*l| £££r n|^# 1! ^E«B|O r §S| §g__-x|| 7||_-0|| o|gs r _ _-S ^ell^cHi lhahs 7 ^ 

(57)g?2l 

A)Sfl2 1S 7|AH£|-^ <§7|Ai^o| cr- -^o| ojjz^ 0|^X|CJ) f S W P a2 _7|A-JS S£-^ Zl^oJ _0|x||.£ 0\^O\ 

DNA Ai<goi| °|*|| fl^A|cW# 3§5fe 7«_- ^_X r . 

A i __S 2^ 7|xf|£|^ _7|a^ g 1 lHx| 1824_ 0|-^CHx|o^ E^£eJ S^S u r E r L H _-" DNA Ai 

a. 

*i| 2SW SicHAi, H^SE-j Si-AHo| _-g ^^efl^oil °|*H DNA A-lfl. 

S^»4 

*fl 3SWI aaO| A-| 5 Ak 7 | A.e £ fl^ 7 ^ ^AHA^^ > g f ^« g> q|7|Ocg > X fS|Aj cr^ #^0]| S| oh ^ 

Hefl^o] DNA Ai<g. 

Ai^ojS 2^ 7|XH£|-^ S?|Ai<g § 1 1824ft! ZL^^I 0|^Oix|oi ^£E^ ^ £ # u^E^H^ DNA Ai^ 

SI 0 1 2} n|- x|g 7 ^^s oj^H|tt| DNA M<&£- Ol^OiAj-^ DNA 

Ail 5S-o|| SiojA-i, a^7| n^ £E j %i-AHg Lf-Ej-Lf)-^ DNA Ai^^ ABA, CHI ^ x r ^-2.M|o| E. , ^aj^ i S^a}^ m 
^ ^^icx| a|«h ^i^e^-i- °J^|3^ Sfj-efe ^g^M ofe DNA Ai<g. 

1) A-i^ys 2S| S^lAiS § 1 u|)x| 1824&! ZL^S) o|^-CHa|d^ Hj^SE-| L (-Ef L H-^ DNA A-|<^ °! 0| 

^|#7^eM| DNA Ai«^ o|^cha|^ fllssf^ ^Ml; 

2) Ai| S0j| A^ 7 | ^"l|E-)# £°J^ c|7i|; §J 

3) £PI ^°i«iE-]7|- § ; SSt!-*ll# Aj'gofe E.MIS. o|^-cHa|-^ ^HBii^oil a|5H ^^lo| ^j££|^ 
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*fl 7»0fl SiCHAH, A^7| 2 )£| ^^Ail^-^ ^.fAflS, °| ^Aj£| ^0^« E -| AjEH£|^ ^° JIL g O 

xi| 7 »2| x|S»Uo|| s|8H a >4 zgEH^ KCTC 0875BP). 




swpa2 

http://patent2.kipris.or.kr/patent_eng/XML/JJPATENT/1020000061231... 2006-03-13 



KIPRIS(SJH^SM) 



ffllOIXI 15 / 22 



JE&2a 




XXX 




c«rca«crrroacooQcaa«aragatagc«tatoocoa 
agacgccaa 

cLLLctaga 








cflttt t KQtaacraaaaama tatu 




0t t^jcatc a trt atita rg g t ag atrc 



tgcggrcgga* 
aagXoatrg 



-1828 
-18O0 

-1740 
-1680 
-1620 
-1560 
-1S00 
-1440 
-1380 
-1320 
-1260 
-1200 
-1140 
-1080 
-1020 
-960 







ATGOCTTCCATTCTG ACTC GGCTCAGTCTHT 

MASZV S R L SLA US L I A L A 



-840 
-780 

-720 
-660 
-6O0 
-540 
-4SO 
-420 
-360 
-300 
-240 
-180 
-120 
-60 



L A 




V S I V Q H 



C +120 



Q S A M 



S Q F I K A L 



P A 



6 R 



CQ LPT F Q S A H V LS YV 
CCTCCCCCGCCGGCATGCTTTCCGACCAAGCTTGCCT 
SS PAG, MLS OE ACV FS 



180 



p. S 



G7TCTCCGCCGTT +240 



A V 




KEVVO A A I ONE T ft M G A SL 
CTC I I L 1 1 CCACGATTGCTTT 

LPFHD CFVO 



X R 




300 



+360 



+420 
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i«atata_a*taacacga_ta«atcaaaaaccaa'Caata« +480 

l «****«««g «*«ctai«crtttsc«tc«c«xcr ta tcacr ttttuatt + 540 

• amarttat1 » ,:ratt «**«o»»««tttict:att«ccrat«reowcaa +eoo 

O«cxraatt:«t:«cr«t:rart:l»«ct:oogccoot»«crt:txco««arartgttrcat:rra +660 



gccaarargtaarrccgg +7*0 
ca*agrratxaaat:ca««9X«ttateaacccaflcra +840 
aaactaarcaBacattBotarocataaaacattacBttaaaacaa +900 




cga +960 
aaatareatragacta'c +1020 

+108O 

« C D A 



IJL ^^ CT^. TATFT «EQTAFCN L 

ATAG AACAACCTAAACACAATCCACTACCTAAATC +1200 
P:S VI E Q A K Q N A V A K C 





A D T PV S c a ft TTGCTGCTCCTG^TTCTTTCGA +12CO 

"V SCAD XLS IAA a O S F C 

A-caatgCcaaracgrtacacg-Ca +1320 
gmcatstatt^rttatt^tt^^ 

* S CAT Y 




CI* LOA RT AN L. T C ANT Q 




l_ V G P sn m c -r - jCAAATTTCCCATCAAAGGATTTA +1500 

SE NLT E Q V R K F Q IK C F 

ACCGTTTCOCAGATGTCCCC +1S60 

R CP 




^E HEUVA LLC SMTLC FA 




V r n n « CCCCTCTCCAATCC AACTGTC +1620 

VLCON R NZN P V R V P G i- Qc N r- 

CTCTAACTAATACTGACCCGCCTTTCCr^ 



* V T N T D P G l_ VC 




+1680 

UD PTP OT PO 



ORVYSOLVSCO fi J 7 CCTCTTTTCCOACC ^eCT«* -1740 

*- V5C Q«5LLFSOOfti 

TCAACAGCACCACCACCACCGACGCCCSrcAec A .- CTA ^.««. - 

1800 




T T 



A V f TV ft D S X D TF 



«- A O F A A AM V K H 7n P S .TV" *" 60 



■«-GxaovcsavN d v $ v~T~s "" l9i3 
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ttaatttcaatattttytctgtatrttt -1804 

tttttagtactactcatgtcaaatcctgttacatataaaatatgttcaaattcactgaaa -1780 

ctcaaatctataacctcttatttga^aqftgtMttctfftacaactagaccacggaattgt -1720 

GCN4 

caactagaccacggaattgttagcttgtttattgtattcacgtataattttgatgaatat -1680 

catcaactttgacgggcaaaatagatagcatgtggcggccacagtttcaaaattcataca -1620 

agatgtcaagggg^ccggcccggtggctgcgtgcatatcacgtgcaagatttgtgaaatt -1560 

ctttctagattccttttatccttttcttctttcttgaaaaaatagaaacagaaattatat -1SO0 

gtaaatftaaatflataataatatggtttccatactctatagcatatcatatggtgcattgc -1440 

acatatttcatcgacaaagaaagccacggtgcagacgctcgattttgacaitttacaact -1380 

tacaaggccatgatcagatcgataataccaaatggtaccacctaactaggtgatatatat -1320 

ta^qtft^qtcatta^t^taaactgtattacaaagactattttttcattaattggtacaaa -1260 
oct-1 

gaaaaattaaa cagaaaagaa aQQaaaaaatQactcaccacrtanrarri-a^Ara^i-.ig -1200 

HSTF GCN4 AP-1 

acaccaagtacccaaaccctctattttcaacatctattttcagatgtaaatatgagttgg -1140 

acgaagaaggtgttagcaattatttgattaatcttgctacgataattatgatccacttac. -1080 

tXafllOtlPttttcagaccaagacaactagcttgagttttttattgtatgtggtcggaa -1020 

AP-l 

cgttttttgtaattaaaaftft^X^aaagttgcatcattatatatqqt aaattaafflt^a^ g -96o 

CCAAT/enbanccr 

a^iaaScaacgcttaattttgcatttatcggcaaggtggaggttccaacttccagtcgaa -900 

CAAT box 

ctt^qMftg^^fl^^qgaqaccttgaccagttaactagcggtgtcgaaaacctgcacaact -840 
CC*4 

tgagatttaattgcatac ctmaratat gacqcq ttrtatt;t ttttttcctaq aaaata - 780 

tata box 

AlttggaaqaaMtMflaatatgtattctgtgaaagctaggccaaaacgaatgtcttttc -720 

gtcgttttcgttaaaggtttagatcatatttcatctggtccaacactcaaacttgtataa -660 

tggacqaattattaatcattttaqacctaecqqctacgggga^i-tt-rrrjrrr^ r r a » g ^ _$Q0 

motif-P 

agattcgataattgcatggccagatgcaaagtttgaaatttaatgtttgccaaatcctat -540 

catacaccacaacacatgtctcaggqjaauaiflflfiaccagcaaacattcctgtcataatt -480 

G-box 

aatttttttaatgagaaggaggaaactcacagctattactcgaaggtatataatattgag -420 

caaatcttactttgtgattctagttgacaaaacaccgcaagataaactatactaagttca -360 

aatcacctcaccgggttggctcagattgqttttttcaatac aaQaoQoqQtotqa actcr -300 

SP-l 

cgtgccgacctcttttgagggacaataatgtacggtcacgccaaccaagcttgatttttt -240 

ctgacaaatatattactaeatatattacacgqtcaaataattaatcaa aaaataaa aaaa -180 

gacc&tsaj^aaagtccccaaccactctcciaatattctatttaagggaaaccctagaggc -120 

aattcatgcaxcctcaaccccttcttcttcattttcttaatcttacattttcctttgacc -60 

ATGGCTTCCATTGTCAGTCGGCrCAGTOTGCGCTAAGCCTCATAGCTCTAGCTCTAGCT +60 
« A $ I V S RL SLA LS L I A LA LA 

JE&4 
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RB 



- NOS-ter 



j____/5 



tf/arfllt ft/1 Xba\ ,WI 
Sp6l Skfi Am mm 




NPTII 



-NOS-ter 



B-Glucuronidase (GUS) 





LB 


NOS-ter 








-1804 bp 
-I314bp 
-068 bp 
-002 bp 
-354 bp 



5-1804G 



5-1314G 



5'-968G 



5-602G 



5'-354G 



35S/GUS 




100 





80 




60 


ioP 


co 


40 


o 


20 




0 



1 000 2000 



3000 



4000 





P8S1314 



PBSI620 



pBSl 624 



pB1 121 
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1314 1824 Control CaMV-355 




1314 1824 Control C«MV-35S 
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50 

(0 





A 


200 




160 




140 




120 




100 




80 


CO 






60 


a 




40 




20 




0 



©551 ±78 




1314 



1824 



Control CaMVttS 



51 85 ±168 



f 



____ 



1314 



1824 Control CaM 



JE&9b 



B 



50 

CO 



180 
160 

140 
120 

100 
80 

60 
40 
20 

0 



■ 

¥ 




7246 ±152 




> 








ft 


> 























1314 



1824 Control C_MV3S8 
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